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Supplementary
. Superscript letters reflect chain and subscript numbers reflect sequential α-helices starting from the amino-terminus (N), C = C-terminus. An expanded view of the region in the red box is shown in figure 1. The structure reveals a tetramer assembled from sub-units composed of three helix bundles. b. InrS and E. coli RcnR aligned with cyanobacterial InrS homologues deduced to detect Ni(II). Residues previously deduced to bind Ni(II) comprise C53 (yellow), H78 and C82 (gray) 1 . InrS H21 aligns with His residues in the homologues (red). There are also multiple histidine residues (green) N-terminal to H21. Secondary structure elements shown below the alignment were taken from the structure of InrS reported here (5FMN), with the dashed line of α1 indicating a longer helix in chain A relative to B in the determined structure. M, respectively. The set points for which regulation is observed in vivo (indicated by colored arrows), for InrS on the nrsD promoter (Fig. 3c) , H21E and H21L on the nik promoter (Fig.  4d) range from 1.5  10 
H78L
223 TTGGATGACCTGATG----------AATGAGTGCATCACCAGGGCGGCGGCGGAAGGCAA 272 H78L* TTGGATGACCTGATGGTCGATATTTAATGAGTGCATCACCAGGGCGGCGGCGGAAGGCAA *************** *********************************** coli (black) [16] [17] [18] [19] , Bacillus subtilis (blue) [20] [21] [22] [23] , Synechocystis PCC 6803 (green) 1 and Staphylococcus aureus (red) 24, 25 (also plotted as log 10 ). Line represents linear regression fit of the data. Cobalt is not included 26, 27 . Zur in B. subtilis has known allosterically effective sites of different affinities giving two set points 20 . Observed tuneable ranges for InrS K Ni(II) and [Ni(II)] buffered in culture (green bars) are estimated from the promoters-sensors that respond to Ni(II). The estimated InrS K Ni(II) and [Ni(II)] buffered ranges are not identical because other parameters such as K DNA also contribute to the set point for sensing as illustrated in supplementary figure 3. The green dash on the x-axis represents the calculated set point of InrS on the nikM promoter (Supplementary Fig. 3 ). 
